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FAST CLOSED-LOOP POWER CONTROL FOR 
NON-CONSTANT ENVELOPE MODULATION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates generally to power control in 
a Wireless communication device transmitter, and, more 
particularly, to fast, closed-loop poWer control for noncon 
stant envelope modulation formats. 

[0003] 2. Related Art 

[0004] With the increasing availability of efficient, loW 
cost electronic modules, mobile communication systems are 
becoming more and more Widespread. For eXample, there 
are many variations of communication schemes in Which 
various frequencies, transmission schemes, modulation 
techniques and communication protocols are used to provide 
tWo-Way voice and data communications in a handheld 
telephone like communication handset. The different modu 
lation and transmission schemes each have advantages and 
disadvantages. 

[0005] In a typical global system for mobile communica 
tions (GSM) mobile communication system, a gaussian 
minimum shift keying (“GMSK”) modulation scheme sup 
plies a loW-noise phase modulated (“PM”) transmit signal to 
a non-linear poWer ampli?er (PA) directly from an oscillator. 
In such an arrangement, a non-linear poWer ampli?er, Which 
is highly ef?cient, can be used thereby alloWing ef?cient 
transmission of the phase modulated signal and minimiZing 
poWer consumption. Because the modulated signal is sup 
plied directly from an oscillator, the need for ?ltering, either 
before or after the poWer ampli?er, is minimiZed. 

[0006] Other transmission standards, hoWever, require 
that both a PM signal and an amplitude modulated (“AM”) 
signal be transmitted. The presence of the AM component 
results in What is referred to as a “non-constant envelope” 
transmit signal. In other Words, the amplitude of the transmit 
signal has an amplitude that varies over time. Standards such 
as these increase the data rate Without increasing the band 
Width of the transmitted signal. An eXample of such a 
standard is IS-95, Which employs a code division multiple 
access (CDMA) modulation methodology. Further, neW 
standards are evolving that Will also use both phase modu 
lation and amplitude modulation. For eXample, the enhanced 
data rates for GSM evolution (EDGE) standard, Which is an 
extension to the GSM standard, and standards employing 
Wide band code division multiple access (WCDMA), use a 
non-constant envelope modulation scheme. 

[0007] Unfortunately, the eXisting GSM modulation 
scheme is not easily adapted to transmit a signal that 
includes both a PM component and an AM component 
because the PA cannot be driven directly from an oscillator, 
as is used in GSM. 

[0008] This condition is further complicated because 
transmitters typically employed in GSM and EDGE com 
munication systems transmit in bursts and must be able to 
precisely control the fast ramp-up and ramp-doWn of the 
transmit poWer as Well as have a high degree of control over 
the output poWer level over a Wide poWer range. This poWer 
control is typically performed using a closed feedback loop 
in Which a portion of the signal output from the poWer 
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ampli?er is compared With a reference signal and the 
resulting error signal is integrated and fed back to the control 
input of the poWer ampli?er. 

[0009] CDMA is an eXample of a modulation scheme 
including both a PM component and an AM component. 
CDMA systems also require that the transmit poWer be 
accurately controlled. HoWever, CDMA systems generally 
do not employ burst-type transmission, and therefore have 
no requirement for fast ramp-up and ramp-doWn of the 
poWer, as is used in GSM and EDGE. In non-burst trans 
mission systems, such as CDMA, the output poWer may be 
controlled by a feedback loop having a time-constant that is 
very loW compared to the time-constant of the amplitude 
variations of the modulator. Therefore the poWer control 
occurs at a suf?ciently sloW rate that it does not strip the AM 
signal component of the CDMA signal. 

[0010] Unfortunately, the transmit signal used in EDGE 
requires much faster poWer control for ramping poWer up 
and doWn, Where the alloWed ramp time is on the order of 
a feW symbols. Therefore, EDGE cannot use the same sloW 
poWer control scheme as is used in CDMA. Such poWer 
control Would be too sloW for the ED GE poWer ramp-up and 
ramp-doWn. Further, the speed of the poWer control cannot 
simply be increased, since When attempting to include a PM 
component and an AM component in a nonconstant enve 
lope modulation format, the closed poWer control loop Will 
tend to cancel the amplitude variations present in the trans 
mit signal While attempting to maintain the desired output 
poWer. 

[0011] In such transmission signals containing both PM 
and AM components, the output poWer can be controlled by 
applying a predetermined control voltage to the poWer 
ampli?er. Unfortunately, this does not provide real-time 
poWer control. If the gain characteristic of the PA drifts over 
time or over temperature, no correction Will be applied. This 
results in incorrect levels of poWer being transmitted. 

[0012] Another knoWn method to control the output poWer 
is to “predistort” the modulated signal in such a Way that the 
poWer control loop Will cancel the effect of the predistortion. 
In such a method, the amplitude information is passed 
through a transfer function that is the inverse of the poWer 
control loop transfer function. Unfortunately, this method is 
costly and inef?cient. 

[0013] Therefore, there is a need in the industry for a 
transmission technique in Which a fast closed loop poWer 
control system is applied to a linear poWer ampli?er in 
Which a signal having both a PM component and an AM 
component is ampli?ed. 

SUMMARY 

[0014] The invention provides a system for poWer control 
using a closed poWer control feedback loop in applications 
in Which a fast poWer ramp-up and ramp-doWn are desired. 

[0015] In one aspect, the invention may be conceptualiZed 
as system for controlling output poWer from an ampli?er 
using a closed poWer control loop, comprising a poWer 
ampli?er con?gured to receive a modulated signal, a ?rst 
poWer detector con?gured to detect the modulated signal, 
and a second poWer detector con?gured to detect a portion 
of an output of the poWer ampli?er. The system also includes 
a ?rst comparator con?gured to develop a difference signal 
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based upon the difference between the modulated signal and 
the detected portion of the output of the poWer ampli?er, and 
a second comparator con?gured to develop an error signal 
used to adjust the output poWer of the poWer ampli?er based 
upon the difference betWeen the difference signal and a 
reference signal. 

[0016] Embodiments of the invention alloW fast and pre 
cise closed loop poWer control in a communication system 
that has a transmit signal that includes a phase modulated 
component and an amplitude modulated signal component. 
By detecting the level of the transmit signal before and after 
the poWer ampli?er, the invention ignores changes in the 
amplitude of the transmit signal, resulting in an accurate 
measure of the poWer ampli?er gain. The difference betWeen 
the level of the transmit signal before and after the poWer 
ampli?er provides a signal that represents the gain of the 
poWer ampli?er. This signal is compared against a reference 
signal to produce an error signal that is integrated and used 
to control the output of the poWer ampli?er. 

[0017] Related methods of operation are also provided. 
Other systems, methods, features, and advantages of the 
invention Will be or become apparent to one With skill in the 
art upon examination of the folloWing ?gures and detailed 
description. It is intended that all such additional systems, 
methods, features, and advantages be included Within this 
description, be Within the scope of the invention, and be 
protected by the accompanying claims. 

BRIEF DESCRIPTION OF THE FIGURES 

[0018] The invention can be better understood With refer 
ence to the folloWing ?gures. 

[0019] The components Within the ?gures are not neces 
sarily to scale, emphasis instead being placed upon clearly 
illustrating the principles of the invention. Moreover, in the 
?gures, like reference numerals designate corresponding 
parts throughout the different vieWs. 

[0020] FIG. 1 is a block diagram illustrating a simpli?ed 
portable transceiver including a poWer control element. 

[0021] FIG. 2 is a block diagram illustrating, in further 
detail, the poWer control element of FIG. 1. 

DETAILED DESCRIPTION 

[0022] The fast, closed poWer control feedback loop (here 
after referred to as the “fast, poWer control loop”) of the 
invention may be implemented in any system in Which a 
transmit signal includes a PM component and an AM 
component. 

[0023] The fast, poWer control loop of the invention can be 
implemented in softWare, hardWare, or a combination of 
softWare and hardWare. Selected portions of the fast, poWer 
control loop are implemented in hardWare and softWare. The 
hardWare portion of the invention can be implemented using 
specialiZed hardWare logic and/or analog circuit blocks. The 
softWare portion can be stored in a memory and be executed 
by a suitable instruction execution system (microprocessor). 
The hardWare implementation of the fast, poWer control 
loop can include any or a combination of the folloWing 
technologies that are all Well knoWn in the art: comparators, 
ampli?ers, detectors, and possibly analog-to-digital (A/D) 
and digital-to-analog (D/A) converters, a discrete logic 
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circuit(s) having logic gates for implementing logic func 
tions upon data signals, an application speci?c integrated 
circuit having appropriate logic gates, a programmable gate 
array(s) (PGA), a ?eld programmable gate array (FPGA), 
etc. 

[0024] The fast, poWer control loop softWare comprises an 
ordered listing of executable instructions for implementing 
logical functions, can be embodied in any computer-read 
able medium for use by or in connection With an instruction 
execution system, apparatus, or device, such as a computer 
based system, processor-containing system, or other system 
that can fetch the instructions from the instruction execution 
system, apparatus, or device and execute the instructions. 

[0025] In the context of this document, a “computer 
readable medium” can be any means that can contain, store, 
communicate, propagate, or transport the program for use by 
or in connection With the instruction execution system, 
apparatus, or device. The computer readable medium can be, 
for example but not limited to, an electronic, magnetic, 
optical, electromagnetic, infrared, or semiconductor system, 
apparatus, device, or propagation medium. More speci?c 
examples (a nonexhaustive list) of the computer-readable 
medium may include the folloWing: an electrical connection 
(electronic) having one or more Wires, a portable computer 
diskette (magnetic), a random access memory (RAM), a 
read-only memory (ROM), an erasable programmable read 
only memory (EPROM or Flash memory) (magnetic), an 
optical ?ber (optical), and a portable compact disc read-only 
memory (CDROM) (optical). Note that the computer-read 
able medium could even be paper or another suitable 
medium upon Which the program is printed, as the program 
can be electronically captured, via for instance optical 
scanning of the paper or other medium, then compiled, 
interpreted or otherWise processed in a suitable manner if 
necessary, and then stored in a computer memory. 

[0026] Turning noW to the ?gures, FIG. 1 is a block 
diagram illustrating a simpli?ed portable transceiver 100. 
Portable transceiver 100 includes speaker 102, display 104, 
keyboard 106, and microphone 108, all connected to base 
band subsystem 110. In a particular embodiment, portable 
transceiver 100 can be, for example but not limited to, a 
portable telecommunication handset such as a mobile cel 
lular-type telephone. 

[0027] Speaker 102 and display 104 receive signals from 
baseband subsystem 110 via connections 112 and 114, 
respectively, as knoWn to those skilled in the art. Similarly, 
keyboard 106 and microphone 108 supply signals to base 
band subsystem 110 via connections 116 and 118, respec 
tively. 

[0028] The baseband subsystem 110 includes micropro 
cessor (uP) 120, memory 122, analog circuitry 124, and 
digital signal processor (DSP) 126 in communication via bus 
128. Bus 128, though shoWn as a single bus, may be 
implemented using a number of busses connected as nec 
essary among the subsystems Within baseband subsystem 
110. Microprocessor 120 and memory 122 provide the 
signal timing, processing and storage functions for portable 
transceiver 100. Analog circuitry 124 provides the analog 
processing functions for the signals Within baseband sub 
system 110. Baseband subsystem 110 provides control sig 
nals to radio frequency (RF) subsystem 130 via connection 
132. Although shoWn as a single connection 132, the control 
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signals may originate from DSP 126 or from microprocessor 
120, and are supplied to a variety of points Within RF 
subsystem 130. It should be noted that, for simplicity, only 
the basic components of portable transceiver 100 are illus 
trated. 

[0029] The baseband subsystem 110 also includes analog 
to-digital converter (ADC) 134 and digital-to-analog con 
verters (DACs) 136 and 138. Although DACs 136 and 138 
are illustrated as tWo separate devices, it is understood that 
a single digital-to-analog converter may be used that per 
forms the function of DACs 136 and 138. ADC 134, DAC 
136 and DAC 138 also communicate With microprocessor 
120, memory 122, analog circuitry 124 and DSP 126 via bus 
128. DAC 136 converts the digital communication informa 
tion Within baseband subsystem 110 into an analog signal for 
transmission to RF subsystem 130 via connection 140. In 
accordance With an aspect of the invention, DAC 138 
provides a reference voltage poWer level signal to poWer 
control element 200 via connection 144. Connection 140, 
While shoWn as tWo directed arroWs, includes the informa 
tion that is to be transmitted by RF subsystem 130 after 
conversion from the digital domain to the analog domain. 

[0030] The RF subsystem 130 includes a modulator 146, 
Which after receiving a frequency reference signal, also 
called a “local oscillator,” signal, or “LO,” from synthesiZer 
148 via connection 150, modulates the received analog 
information and provides a modulated signal via connection 
152 to upconverter 154. Upconverter 154 also receives a 
frequency reference signal from synthesiZer 148 via con 
nection 156. Synthesizer 148 determines the appropriate 
frequency to Which upconverter 154 Will upconvert the 
modulated signal on connection 152. 

[0031] The upconverter 154 supplies the modulated signal 
at the appropriate transmit frequency via connection 158 to 
poWer ampli?er 160. PoWer ampli?er 160 ampli?es the 
modulated signal on connection 158 to the appropriate 
poWer level for transmission via connection 162 to antenna 
164. Illustratively, sWitch 166 controls Whether the ampli?ed 
signal on connection 162 is transferred to antenna 164 or 
Whether a received signal from antenna 164 is supplied to 
?lter 168. The operation of sWitch 166 is controlled by a 
control signal from baseband subsystem 110 via connection 
132. Alternatively, the sWitch 166 may be replaced by a ?lter 
pair (e.g., a dupleXer) that alloWs simultaneous passage of 
both transmit signals and receive signals, as knoWn to those 
having ordinary skill in the art. 

[0032] The modulated signal at the appropriate transmit 
frequency on connection 158 is supplied via connection 142 
to poWer control element 200. The signal on connection 142 
represents the transmit signal prior to ampli?cation by the 
poWer ampli?er 160. A portion of the ampli?ed transmit 
signal poWer on connection 162 is supplied via connection 
170 to poWer control element 200. PoWer control element 
200 forms a closed poWer control loop and supplies an 
information signal on connection 172 instructing the poWer 
ampli?er 160 as to the correct poWer level to Which the 
signal on connection 158 should be ampli?ed. The operation 
of poWer control element 200 Will be described in further 
detail With respect to FIG. 2. 

[0033] A signal received by antenna 164 may, at the 
appropriate time, determined by baseband subsystem 110, be 
directed via sWitch 166, or alternatively by a dupleXer (not 
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shoWn) to receive ?lter 168. Receive ?lter 168 ?lters the 
received signal and supplies the ?ltered signal on connection 
174 to loW noise ampli?er (LNA) 176. The receive ?lter 168 
may be a bandpass ?lter that passes all frequencies of the 
particular cellular system Where the portable transceiver 100 
is operating. As an eXample, for a 900 MHZ GSM system, 
receive ?lter 168 Would pass all frequencies from 935.1 
MHZ to 959.9 MHZ, covering all 124 contiguous channels of 
200kHZ each. The purpose of this ?lter is to reject all 
frequencies outside the desired region. The LNA 176 ampli 
?es the very Weak signal on connection 174 to a level at 
Which the doWnconverter 178 can translate the signal from 
the transmitted frequency to an IF frequency. Alternatively, 
the functionality of the LNA 176 and the doWnconverter 178 
can be accomplished using other elements; such as for 
eXample but not limited to, a loW noise block doWnconverter 

(LNB). 
[0034] The doWnconverter 178 receives a frequency ref 
erence signal, also called a “local oscillator” signal, or “LO”, 
from synthesiZer 148, via connection 180. The LO signal 
instructs the doWnconverter 178 as to the proper frequency 
to Which to doWnconvert the signal received from LNA 176 
via connection 182. The doWnconverted frequency is called 
the intermediate frequency DoWnconverter 178 sends 
the doWnconverted IF signal via connection 184 to channel 
?lter 186, also called the “IF ?lter.” The channel ?lter 186 
?lters the doWnconverted signal and supplies it via connec 
tion 188 to ampli?er 190. The channel ?lter 186 selects the 
one desired channel and rejects all others. Using the GSM 
system as an eXample, only one of the 124 contiguous 
channels is actually to be received. After all channels are 
passed by receive ?lter 168 and doWnconverted in frequency 
by doWnconverter 178, only the one desired channel Will 
appear precisely at the center frequency of channel ?lter 
186. The synthesiZer 148, by controlling the local oscillator 
frequency supplied on connection 180 to doWnconverter 
178, determines the selected channel. 

[0035] The ampli?er 190 ampli?es the received signal and 
supplies the ampli?ed signal via connection 192 to demodu 
lator 194. Demodulator 194 recovers the transmitted analog 
information and supplies a signal representing this informa 
tion via connection 196 to ADC 134. The ADC 134 converts 
these analog signals to a digital signal at baseband frequency 
and transfers it via bus 128 to DSP 126 for further process 
ing. 
[0036] As an alternative, the doWnconverted carrier fre 
quency (IF frequency) at connection 184 may be 0 HZ, in 
Which case the receiver is referred to as a “direct conversion 
receiver”. In such a case the channel ?lter 186 is imple 
mented as a loW pass ?lter, and the demodulator 194 may be 
omitted. 

[0037] FIG. 2 is a block diagram illustrating the poWer 
control element 200 of FIG. 1. 

[0038] For simplicity, the function of the modulator 146 
and the upconverter 154 of FIG. 1 are illustrated in FIG. 2 
using ampli?er 202. The modulated signal at the appropriate 
transmit frequency on connection 158 is supplied to loga 
rithmic (log) detector 224 via connection 142. The log 
detector 224 provides a direct current (DC) baseband signal 
representing the level of the RF poWer signal present on 
connection 142. The DC baseband signal representing the 
level of the RF poWer on connection 142 is supplied to a 
comparator 244 via connection 248. 
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[0039] Aportion of the power on connection 158 may be 
diverted to connection 142 by any one of several means, 
including but not limited to a direct connection, capacitive 
coupling, resistive divider, or a directional coupler, depend 
ing on practical implementation details such as the imped 
ance of the circuits involved. In this example, a portion of 
the poWer on connection 158 is diverted to connection 142 
via a directional coupler 143. 

[0040] A portion of the output poWer of the poWer ampli 
?er 160 present on connection 162 is diverted by a direc 
tional coupler 210 to a second log detector 220 via connec 
tion 170. The log detector 220 provides a DC baseband 
signal representing the level of the RF poWer signal present 
on connection 170 to the comparator 244 via connection 
222. Aportion of the poWer on connection 162 may diverted 
to connection 170 by any one of several means, including 
but not limited to a directional coupler (shoWn), capacitive 
coupling, resistive divider, or a direct connection, depending 
on practical implementation details such as the impedance of 
the circuits involved. 

[0041] Preferably, the log detector 220 and the log detector 
224 exhibit substantially identical characteristics, so that an 
accurate and instantaneous measurement of the poWer level 
of the signals on connections 158 and 162 can be obtained. 
It is also preferable that the tWo log detectors 220 and 224 
Work over approximately the same range of input poWer. 
Therefore it is preferred that the directional coupler 210 
provide a coupling value that is approximately the inverse of 
the PA’s midrange gain. 

[0042] The comparator 244 compares (i.e., combines) the 
signal level on connection 222 With the signal level on 
connection 248 and provides a signal on connection 246 that 
represents the gain of the poWer ampli?er 160. The com 
parator 244 determines the difference betWeen the signals on 
connections 222 and 248. The signals on connections 222 
and 248, supplied by the log detectors 220 and 224, respec 
tively, may be current or voltage signals. 

[0043] Importantly, the comparator 244 determines the 
difference betWeen the tWo signals and provides a signal 
proportional to the gain of the poWer ampli?er. Said another 
Way, the level of signal on connection 246, or the “poWer 
ampli?er gain signal,” represents the difference betWeen the 
input poWer supplied to the poWer ampli?er 160 and the 
output poWer delivered by the poWer ampli?er 160. The 
poWer ampli?er gain signal represents the gain of the poWer 
ampli?er 160 and is supplied on connector 246 to compara 
tor 230. Using the difference betWeen the input poWer level 
and the output poWer level of the poWer ampli?er 160 causes 
the poWer control element 200 to ignore the AM signal 
component present on connections 158 and 162. While, the 
AM signal component exists at the input 158 to the poWer 
ampli?er 160 and at the output 162 of the poWer ampli?er 
160 it is canceled When the signals are combined in the 
comparator 244. In this manner, the poWer control element 
200 can quickly react to changes in desired output poWer, 
While alloWing a non-constant envelope modulation signal 
to be input to the poWer ampli?er 160, ampli?ed and 
transmitted. 

[0044] A reference voltage poWer control signal from the 
DAC 138 of FIG. 1 is supplied via connection 144 to loW 
pass ?lter 226. The loW pass ?lter 226 has a characteristic 
that alloWs the desired poWer level signal supplied on 
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connection 144 to pass via connection 228 to comparator 
230, While rejecting high frequency products that are due to 
the stair-step output function of DAC 138. The comparator 
230 compares the level of the signal on connection 228 With 
the level of the poWer ampli?er gain signal on connection 
246 and provides an error signal representing the difference 
on connection 232. The error signal on connection 232 
represents the difference betWeen the gain of the poWer 
ampli?er 160 and the desired output level supplied on 
connection 144. 

[0045] The error signal on connection 232 is supplied to a 
loop ?lter 234, Which, in this aspect of the invention, can be 
a passive ?lter, a band limited ampli?er, or an integrator. In 
this example, the loop ?lter 234 operates as an integrator. 
The loop ?lter 234 supplies an integrated error signal on 
connection 236 to a gain shaper 238. The gain shaper 238 
provides a non-linear transfer function that is substantially 
the inverse characteristic of the non-linear control shape of 
the poWer ampli?er 160. In this Way, the gain shaper 
238“lineariZes” the fast, poWer control loop, because With it, 
the total loop gain becomes about the same at any operating 
point, i.e., at any poWer level. 

[0046] It should be noted that the gain shaper 238 may be 
omitted if the poWer ampli?er 160 exhibits a linear control 
characteristic. The signal from gain shaper 238 is supplied 
via connection 240 to driver 242. The driver 242 provides an 
ampli?ed drive level of the signal on connection 240 via 
connection 172 to the control input of the poWer ampli?er 
160. In this manner, the output poWer of poWer ampli?er 160 
is controlled via poWer control element 200, While the AM 
component of the transmission signal is alloWed to pass 
through the poWer ampli?er 160 Without being canceled by 
the poWer control element 200. 

[0047] Essentially, the components Within the poWer con 
trol element 200 form a fast, poWer control loop for poWer 
ampli?er 160. In this manner, and With respect to this aspect 
of the invention, a portable transceiver 100 (FIG. 1) 
employing the fast, poWer control loop of the invention, can 
supply a transmit signal containing both a PM component 
and an AM component While quickly reacting to desired 
changes in output poWer level so that system timing and 
spectral mask requirements are met. 

[0048] The closed poWer control loop of the invention 
uses tWo substantially identical log detectors to measure the 
instantaneous signal level at both the input and output of the 
poWer ampli?er to be controlled. The difference betWeen the 
outputs of these detectors provides an accurate measure of 
the ampli?er’s gain regardless of the level of the input 
signal. Using the difference betWeen these tWo signals 
causes the poWer control loop to ignore any AM component 
in the signal, since the AM component Will appear identi 
cally at the input and the output of the ampli?er and be 
cancelled in the difference. 

[0049] In an application Where a modulated signal con 
taining both a PM component and an AM component are 
supplied to a poWer ampli?er, the poWer ampli?er is pref 
erably linear in order to reduce the occurrence of AM to PM 
conversion. AM to PM conversion occurs due to the inherent 
amplitude dependence of an ampli?er’s phase shift charac 
teristic that is most severe in the case of highly ef?cient 
ampli?ers. In such ampli?ers, the signal’s AM component 
causes the phase to be modulated as the ampli?er’s phase 
shift characteristic varies With the signal amplitude, result 
ing in a distorted transmit signal. 
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[0050] In such an application, the closed power control 
loop of the invention, and speci?cally the substantially 
identical log detectors 220 and 224 and comparator 244, can 
be used to provide fast, closed loop poWer control. 

[0051] While various embodiments of the invention have 
been described, it Will be apparent to those of ordinary skill 
in the art that many more embodiments and implementations 
are possible that are Within the scope of this invention. 
Accordingly, the invention is not to be restricted eXcept in 
light of the attached claims and their equivalents. 

What is claimed is: 
1. A method for controlling output poWer from an ampli 

?er using a closed poWer control loop, comprising: 

detecting a modulated signal provided to a poWer ampli 
?er using a ?rst poWer detector; 

detecting a portion of an output of the poWer ampli?er 
using a second poWer detector; 

comparing the modulated signal and the portion of the 
output poWer; 

developing a gain signal from the modulated signal and 
the portion of the output poWer; 

developing an error signal by comparing the gain signal to 
a reference signal; and 

adjusting an output poWer of the poWer ampli?er based 
upon the error signal. 

2. The method of claim 1, Wherein the comparing includes 
generating a difference signal based upon the difference 
betWeen the detected modulated signal and the detected 
portion of the output of the poWer ampli?er, Where the 
difference signal is the gain signal. 

3. The method of claim 2, further comprising developing 
a control signal from the error signal and Wherein the 
adjusting includes controlling the output of the poWer ampli 
?er by supplying the control signal to a control input of the 
poWer ampli?er. 

4. The method of claim 3, Wherein the adjusting step 
includes comparing the gain signal With the reference signal 
to adjust the output poWer of the poWer ampli?er. 

5. The method of claim 1, Wherein the modulated signal 
includes an amplitude modulated portion. 

6. The method of claim 1, Wherein the modulated signal 
includes a phase modulated portion. 

7. The method of claim 1, Wherein the ?rst and second 
poWer detectors are logarithmic detectors. 

8. A system for controlling output poWer from an ampli 
?er using a closed poWer control loop, comprising: 

a poWer ampli?er con?gured to receive a modulated 
signal; 

a ?rst poWer detector con?gured to detect the modulated 
signal; 

a second poWer detector con?gured to detect a portion of 
an output of the poWer ampli?er; 

a ?rst comparator con?gured to develop a difference 
signal based upon the difference betWeen the modu 
lated signal and the detected portion of the output of the 
poWer ampli?er; and 

a second comparator con?gured to develop an error signal 
used to adjust the output poWer of the poWer ampli?er 
based upon the difference betWeen the difference signal 
and a reference signal. 
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9. The system of claim 8, Wherein the modulated signal 
includes a phase modulated portion and an amplitude modu 
lated portion. 

10. The system of claim 8, Wherein the ?rst and second 
poWer detectors are logarithmic detectors. 

11. The system of claim 10, Wherein the logarithmic 
detectors are substantially identical. 

12. A system for controlling output poWer from a poWer 
ampli?er using a closed poWer control loop, comprising: 

means for detecting a modulated signal supplied to the 
poWer ampli?er; 

means for detecting a portion of an output of the poWer 
ampli?er; 

means for developing a gain signal from the detected 
modulated signal and the detected portion of the output 
of the poWer ampli?er; 

means for developing an error signal by comparing the 
gain signal With a reference signal; and 

means for adjusting the output of the poWer ampli?er 
based upon the error signal. 

13. The system of claim 12, Wherein the means for 
developing a gain signal includes means for developing a 
difference signal based upon the detected modulated signal 
and the detected portion of the output of the poWer ampli?er. 

14. The system of claim 12, Wherein the error signal is 
used to adjust the output poWer of the poWer ampli?er based 
upon the difference signal and the reference signal. 

15. The system of claim 12, Wherein the modulated signal 
includes an amplitude modulated portion. 

16. The system of claim 12, Wherein the modulated signal 
includes a phase modulated portion. 

17. A method for controlling output poWer from an 
ampli?er using a closed poWer control loop, comprising: 

determining a gain of the poWer ampli?er; 

developing a gain signal that represents the gain of the 
poWer ampli?er; 

developing an error signal from the gain signal; and 

controlling the output of the poWer ampli?er using the 
error signal. 

18. The method of claim 17, further comprising: 

determining the gain of the poWer ampli?er by measuring 
a poWer level of a transmit signal at an input to the 
poWer ampli?er and at an output of the poWer ampli 
?er; and 

combining the signal from the input to the poWer ampli 
?er With the signal at the output of the poWer ampli?er 
to develop the gain signal. 

19. The method of claim 17, further comprising develop 
ing a control signal from the error signal and adjusting the 
output of the poWer ampli?er by supplying the control signal 
to a control input of the poWer ampli?er. 

20. The method of claim 17, Wherein the controlling 
includes comparing the gain signal With the reference signal 
to adjust the output poWer of the poWer ampli?er. 

21. The method of claim 17, Wherein the modulated signal 
includes an amplitude modulated portion. 

22. The method of claim 17, Wherein the modulated signal 
includes a phase modulated portion. 

* * * * * 


